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Project Topic: The Feasibility for Moss as a Vertical Infrastructure Vegetative Alternative to Vines

1. Statement of the planning or policy problem. 
     Transportation has several policies like the National Environmental Policy Act of 1969 that require projects like roadways to be in balance with the surrounding environment, supporting both anthropogenic and natural processes.  However, while much has been observed, practiced,and written about traditional landscaping on land adjacent to highways, no clear centralization of information or criteria exists on ecology management landscaping, and little seems available at all for vertical landscaping in transportation corridors Scope of the problem (state levels across the nation). (Harper-Lore, pers. comm. 2007).

     A significant percentage of transportation infrastructures consist of concrete or wooden vertical structures to support other infrastructure or mitigate the sound and visual impacts of transportation corridors for those who live and work close by.  Further, initial exploratory research has indicated that although many departments of transportation use vines when appropriate for vertical vegetation, very little else has been considered.(Harper-Lore, Majerus, pers. comm. 2007)  In light of this, this project will try to answer the following question.

Are mosses and associated flora (those that can self sustain on or around a concrete environment) a feasible alternative to vines for greening vertical infrastructure?

The project focus will be addressed through answering a series of feasibility and comparison questions in order to make a final analysis.

a) What are the common considerations departments of transportation address when selecting vegetation for vertical landscaping in transportation corridors? How do these support previous and current transportation environmental policies and related environmental guidelines? 

b) To what extent do these considerations above apply to mosses?  How could mosses support transportation environmental  current and future policies?
c)  Can moss be successfully introduced to vertical concrete infrastructure?  And if so, what changes might have to be made to existing transportation policies to include vertical infrastructure greening that would support moss and other types of vegetation beyond vines?   

2. Discussion of the importance of the problem and previous work on it.

  Preliminary investigation  of landscaping standards and  current initiatives to create national green highway criteria by the Green Highways Initiative (ASCE) ( Hamlin, Harper-Lore, pers. comm. 2007) indicate that there is a lack of centralized information on vegetation standards for highways corridors.(Harper  On the other hand, it indicates an increased awareness of the importance of ecology and an increased openness on the part of civil engineers and planners in incorporating ecology into roadway corridor design that has here to fore been absent.  An opportunity exists to begin to pull seemingly disparate policies together in a way that could open doors to further discussion concerning how departments of transportation could utilize vegetation to solve some of the negative impacts, both ecological and engineering, that busy highways create. 

     Through this project, some of the information on the state of the practice for landscaping in regards to highways and roadways will be centralized.  Further, a new way of looking at old ideas like moss covered stone walls in gardening will be brought forward in a discussion as to whether what is old in gardening can become new in ecology landscaping for transportation corridors.  

     Before this project, most  environmental assessments of vegetation in trasnportation corridors have centered on trees and woody shrubs, vines, and prairie ecologies. (Weijers, et. al. 2007)  Studies have shown that many benefits from watershed to air quality can be gained along with aesthetics by the inclusion of ecology into transportation corridor design (Forman, 2003;Wolf, 2007).  This project will look at the gap in the discussion about landscaping and vertical infrastructure in relation to bryophytic ecology.  

     Tight corridor space with lots of vertical infrastructure most closely resembles a natural limestone or sandstone feature that is found in North America.  Such features  often support an extensive bryophytic ecology on the rock faces of the canyons and caves ( Schenk, 1997).

     Moss is unlikely to induce allergy or have an allergenic effect.  According to the American Academy of Family Physicians, allergies and the resultant discomforts and health issues are most often triggered by the following; pollen from trees, grass and weeds, molds, animal dander, and dust (AAFP, 2007).  Moss have no pollens (Oregon State University, 2000), they only hold molds once dead and used as packing material for shipping or for florists, and do not attract mammals (Schenk, 1997), 

     To sum up the advantages of using moss on vertical infrastructure are (Schenk, 1997)

· Their water storage capacity,

· Their ability to take and hold particulate matter out of the air,
· Their ability to carpet,
· A lack of height, so that line of sight is not disturbed,
· Numerous native varieties,
· A lack of a true root system so that there is less likeliness to damage the concrete structure over the long term,
· Possible doing away with any supportive structure,

· And according to the literature little maintenance is necessary once the moss “takes.”

     Departments of Transportation in the southern and western parts of the United States are altering their vertical infrastructure to provide houses for bats in Texas (http://www.batcon.org/bridge/babmeth.html).  There is precedence for making accommodations for nature in a transportation corridor.

3. Methodology
The methodology involves the following.

a) Create a survey to ask departments of transportation about their vertical vegetation standards and practices.

b) Ask departments of transportation for any case studies or guidelines in writing that they have regarding vegetation in transportation corridors, particularly those that involve vertical infrastructure.  

c) Try to grow or maintain mosses on concrete infrastructure of IDOT standard issue to determine if moss with little support can thrive on such a structure.   This is a substrate and texture tests.  The reason this is being conducted is that if moss will not thrive on the substrate or if the substrate kills the moss, then this is an indication of feasibility (Nyberg, pers. comm. 2007). Various growth and structure tests will be tried. 
d) After the results of the texture, structure and substrate tests, speak with structural civil engineer, Fred Skarr in the FWHA, and the Construction committee in the TRB about treatments to concrete that would best support moss that does not violate safety standards.
Survey Methodology

1. Create survey instrument

2. Submit it to the Survey Research Laboratory for Comment 

3. Submit to Professor Zellner for review and comment

4. Submit Survey and appropriate forms to the IRB for review

5. Call Departments of Transportation to inquire where to send it using the phone script that is created.

6. Send packets either via email, fax or U.S. postal mail to the appropriate departments or consultants stipulating return of survey within 4 weeks.  

7. Follow up call one week after the respondents got the survey to follow up on any questions

8. Call on the due date for any surveys that may be outstanding.

9. Conduct survey by phone if necessary.

In the event of survey response failure

10. If unsatisfactory response, develop a new survey for Landscaping Departments in other State Universities for any standards and practices in their states they may be aware of.  

11. Contact the American Society of Landscape Architects http://www.asla.org/ 

12. Talk with the FWHA landscaping and environmental division to insure completeness.

Substrate and Texture GrowthTest Methods

1. Secure Space at the University of Illinois at Chicago Green House through the bioscience department for conducting substrate and texture tests throughout the winter.  

2. The two 2.5 foot Jersey Barriers will be placed in a north-south and east-west are recommended to “simulate” corridor infrastructure. (John Baczek, IDOT engineer, pers comm, 2007).  

3. Mesh earthen bags with moss transferred on top for possible attachment to vertical infrastructure (Moss Acres, 2007, Schenk, 1997).  Various techniques of attachment will be explored.  Observations will be made on the ability for it to maintain its integrity in transfer and then during the mounted phase.

4. Collect bark in the area with moss on it.  Affix to vertical concrete structure to determine if the moss will survive a location transplant and to see if the bark is compromised by the change of under material.  If possible, experiment with differing depths of cuts of wood underlay (Hyerczyk, Lichen and Bryophyte expert, State of Illinois, pers. comm., June 2006)
5. Addition of a misting watering system because moss needs additional watering to “take” the first year (Schmidt, pers. comm., 2007, Schenk, 1997). Record the amount of water usage.

6. Because the growing season is limited and the county objects to the structures off road, substrate tests will be concluded first and then texture and structure tests will be conducted separately in a sheltered area away from the public and to prolong the growing time for the moss samples.   Once the IDOT substrate tests are concluded (3 to 4 weeks) then  concrete slabs in various molds will be poured and “textured” to try to find the best concrete stamp and surface treatment in which the moss can most easily propagate as it is unlikely that moss will be able to propagate well on traditionally smooth jersey barrier (Schenk, 2007).   For the growth of miniatures like mosses with no real root system it is recommended that a depth of anywhere from one quarter inch to up to 3 inches are needed to have a successful transfer of moss plugs or medium to grown in (Schenk, 1997).  One quarter inch deep at a 45 degree angle, drilled holes about ½ inch wide and about 5/8 inch deep at a 45 degree angle will be tried first for the least impact to the surface.

4.  Work tasks schedule
Week
Literature Review
Growth Experiment
DOT State of the Practice

Week 1 and 2
Literature Review to support my activities
Wait for approval and permits, buy equipment to do the terracing.


Wait for IRB approval to conduct survey and literature review to select best DOT candidate states

Week 2
Extra time to read.
Document and collect data
Assuming permission is granted, contact states for submission of survey-mail.

Week 3

Document and collect data
Continue review

Week 4
Continue literature search
Document and collect data
Follow-up telephone calls to ask if they have all the materials and if there are any questions.

Week 5
Compare 
Document and collect data
Wait for results

Week 6
Continue writing literature and analysis 
Document and collect data
Follow-up calls or emails.

Week 7

Document and collect data
Wait for results.

Week 8, 9
Continue to write drafts
Document and collect data
Write up survey results into project

Week 10,11
Visit writing center
Write up this chapter.
 Correct and write.

Week 11
Submit drafts for review

Week  12 and 13


Week 14
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5.  Outline of Project Report, 

I.       Executive Summary

II.    Introduction of the Policy Question and Importance of the Problem 

IV.   Background: Literature Review on environmental policies with respect to transportation corridors. 
V.     Results

Survey Results

            1. Current practices

            2.  Common environmental transportation policies.

           Growth test results

1. Substrate Tests

2. Transfer Tests

3. Texture tests

4.   Infrastructure Changes
VI.      Discussion
            Feasibility

1. Policy and state of the practice compliance 

2. Ability to grow

3. Recommendations based on Results

          What has not been demonstrated

VI.
Future Environmental Transportation Policy: emerging of Environmental, Planning, and Transportation Policies.

How mosses could help

Other considerations

VI.     Future Research 

6. Rationale for designation as “Not Research” 

    The reason this is not research is this is a scoping project, which uses technology and knowledge already in the field from disparate sources.  The only new information will be if mosses can grow on the types of standard prestressed concrete that IDOT specifically requires in its vertical infrastructure along highways and what it would take to promote that.  However, most of the growing techniques are already in gardening literatures.  Although some knowledge may be accidentally discovered, this is more of a discussion for an applications approach of knowledge with a policy discussion on how to better balance NEPA.
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